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*********************

EO 12866 Review Day 85

*********************

Hi Danielle,

Attached is the updated executive summary excerpted from the WPS EA currently under
revision.  We incorporated edits per our discussion last Friday, including identifying the
market failure as asymmetric information, adjusting estimates to account for qualitative
rather than quantitative discussion (and presentation) relative to the request on break-
even.  We also incorporated some fairly minor corrections to the cost estimates to account
for the inclusion of livestock establishments in the scope of rule (per USDA comments
during the FIFRA review), and the minimum age being 16 rather than 18.  We’re pretty
close on the rest of the EA; as anticipated, we will indeed need to make conforming
changes in the draft NPRM.  Stay tuned!  In the meantime, if you have any questions about
these revisions, please let me know ASAP. Thanks!!

 

Peter Smith
Regulatory Coordination Staff (MC 7101M)
Office of Chemical Safety and Pollution Prevention
US Environmental Protection Agency
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EPA is proposing modifications to the Worker Protection Standard (WPS) rule, 40 CFR Part 170, to improve the protections for agricultural farm workers and pesticide handlers.  This document provides an analysis of the costs and the benefits of the proposed changes to the WPS to meet the requirements of Executive Order 12866 (Regulatory Planning and Review), Executive Order 13563 (Improving Regulation and Regulatory Review), and the Regulatory Flexibility Act as amended by the Small Businesses Regulatory Enforcement Fairness Act.  The document also discusses the costs and benefits of alternative options considered by EPA in the development of the proposal.



Pesticides are designed to be toxic and their use is inherently risky.  Between 2000 and 2009, an average of 2,170 occupational pesticide incidents was reported annually to the National Institute of Occupational Safety and Health, of which over 1,200 occurred on agricultural establishments covered by the WPS.  The true number of occupational accidents is likely to be significantly more due to lack of reporting.  Acute symptoms from overexposure to pesticides can range from mild skin irritation to more severe effects such as headaches, fatigue and dizziness, nausea, cramps and diarrhea, impaired vision, respiratory depression and loss of consciousness.  In rare cases, unintentional pesticide exposures result in death.  Occupational incidents are probably indicative of a larger number of cases where pesticide safety practices are not fully followed resulting in higher levels of pesticide exposure to agricultural workers and pesticide handlers, and possibly bystanders and non-target organisms, than envisioned in EPA risk assessments and risk management.  Even such minor errors are likely to lead to chronic exposure to pesticides, which is associated with long-term health issues that are potentially severe, including neurological diseases such as Parkinson’s and several forms of cancer.



Market Failure

 

Two kinds of ‘market’ failure may give rise to avoidable pesticide exposures:  asymmetric information and externalities.  The former implies that full information about the consequences of pesticide use is not available to the people who need it.  The latter implies that some of the consequences of pesticide use do not fall on the person making use decisions; this may result in unintended or undesirable amounts or kinds of use for a given pesticide that result in negative consequences for society and/or the environment.  If the market fails to provide incentives to develop and disseminate pesticide information or fails to provide incentives to avoid external effects, there may be a role for government intervention to protect workers and handlers from the hazards of excess pesticide exposure.



In conjunction with various non-regulatory programs, the WPS requirements are intended to reduce the risks of illness or injury to workers and handlers resulting from occupational exposure to pesticides on agricultural establishment.  Broadly speaking, the WPS provisions are meant to (1) inform farm workers and pesticide handlers about the hazards and risks from pesticides they use or to which they come into contact in the workplace, (2) protect workers and handlers from occupational exposure to pesticides and the potential adverse effects of pesticides, and (3) mitigate the potential adverse effects of unavoidable pesticide exposure, including accidents. Within these categories, EPA evaluated the costs and benefits of alternative requirements and is proposing a set of requirements that, in combination, are expected to achieve substantial benefits at minimum cost.



Costs and Benefits



EPA estimates the incremental cost of all proposed revisions to be between $61.9 and $72.4 million annually, using a three percent discount rate.  Using a seven percent discount rate, the rule is estimated to cost between $60.8 and $73.1 million per year.   The majority of the costs, $59.6 to $70.4 million per year, are borne by farms, nurseries, and greenhouses that hire labor and use pesticides, which account for about 20 percent of all farms producing crops in the United States.  The approximately 2,800 commercial pesticide handling establishments, which are contracted to apply pesticides on farms, may see an incremental cost between $2.4 and $2.5 million per year.  Family farms, i.e., not hiring labor, that use pesticides may collectively bear costs of about $100,000 per year.  Total costs amount to an average expenditure of about $30 per year per farm worker.  Benefits, in terms of reduced exposure to pesticides, will accrue to a broader population and will likely exceed $75 million per year in terms of avoided costs associated with occupational pesticide incidents and with reductions in chronic diseases associated with occupational pesticide exposure.



Estimates of the total incremental costs are considered an upper bound, primarily because of the assumption that all requirements are applicable to all farms and farmworkers even though the WPS requirements largely apply to workers engaged in hand labor.  Much of U.S. agricultural labor is mechanized.  EPA includes 153,000 farms primarily engaged in livestock operations in this analysis.  Associated crop production is likely to include forage crops or field crops like grain and oilseeds that are highly mechanized.  Since they do not involve hand labor activities, employers and employees would not be covered by the field worker requirements of the WPS.  Only handler requirements would apply.  If the livestock operations are responsible only for handler requirements, the total incremental cost of the proposed revisions is around $51.2 to $58.8 million per year.



Costs



Key conclusions from the cost analysis are presented in Table 1.  Most of the impacts of the revisions to the WPS will be felt by the 395,000 U.S. farms that hire labor.  The cost to individual farms will depend on the number and type of employees employed.  EPA estimates that large farms, defined as those with more than $750,000 in sales and which average about 20 employees, will incur costs of $330 to $390 per year, on average, using a 3% discount rate.  Smaller operations that average two to three workers are estimated to incur costs between $125 and $150 per year, on average, which amounts to less than 0.1 percent of average annual revenue.  EPA, therefore, concludes that there will not be a significant impact on a substantial number of small entities as a result of the proposed rule.  Around 3,000 family farms may be impacted by the proposed standards for closed mixing and loading systems with annualized costs of less than $60 per year, although this figure masks the fact that some farms may choose to invest in new equipment.  Commercial pesticide handling establishments may incur costs of $170 to $190 per year.



Table 1.  Costs from Revisions to the Worker Protection Standard

		

		Farms Hiring Labor

		Family Farms

		Commercial Pesticide Handling Establishments



		Number Impacted

		395,000

		3,200

		2,800



		Annualized Cost

		$59.6 – 70.4 million

		$100,000

		$2.4 – 2.5 million



		Per-Establishment

		Large farms $350-410

Small farms $130-150

		$35

		$170-190



		Small Business Impacts

		No significant impact on a substantial number of small entities.

· The rule will affect over 300,000 small farms, nurseries, and greenhouses and several hundred small commercial entities that are contracted to apply pesticides.

· Impact less than 0.1% of the annual value of sales or revenues for the average small entity.



		Impact on Jobs

		The rule will have a negligible effect on jobs and employment.

· The marginal cost of a typical farmworker is expected to increase $5/year.

· The marginal cost for a more skilled pesticide handler is expected to increase by $60 per year, but this is less than 0.3 percent of the cost of a part-time employee.







The marginal increase in cost per field worker is estimated to be less than $5.00 per year, which would not be expected to have an impact on employment.  The marginal increase in cost per pesticide handler employed on a farm is estimated to be less than $60 per year, which represents about 0.25 percent of the total cost of a part-time employee, a marginal increase that would not be expected to have an impact on job availability.



Benefits



The benefits of the proposed rule accrue to agricultural workers, pesticide handlers and, indirectly to their families.  For workers and handlers, the revised rule is expected to substantially reduce the potential for adverse health effects (acute and chronic) from occupational exposures to pesticides, and provide them with information and tools to reduce the transport of pesticide residues to their homes.  Self-employed pesticide handlers, including members of farm families who apply pesticides, will also benefit from reductions in pesticide exposures.



It is difficult to quantify a specific level of risk and project the risk reduction that will result from this rule, because workers and handlers are potentially exposed to such a wide range of pesticides with different toxicities and risks.  However, the proposed changes to the WPS are designed to reduce occupational exposure to all pesticides; EPA finds sufficient evidence in the peer-reviewed literature to suggest reducing pesticide exposure would result in a benefit to public health through reduced acute and chronic illness.   



Benefits from Avoiding Acute Incidents



Given reported cases, EPA estimates that up to 56 percent of pesticide incidents where the WPS applies would have been prevented by the rule.  The value of avoided medical and productivity losses of this reduction in incidents is estimated to be between $1.2 million and $2.8 million annually, based on the number of reported cases.  However, this estimate is biased downward by an unknown, but potentially significant degree.  First, pesticide incidents, like many illnesses and accidents, are underreported because sufferers may not seek medical care, cases may not be correctly diagnosed, and correctly diagnosed cases may not be filed to the central reporting database.  The effect of underreporting can be significant.  If we assume only 25% of poisonings are reported and adjust the benefits to account for this level of under-reporting then the high-end estimate for the benefits of the rule would be about $11.4 million/year.  Second, our approach only measures avoided medical costs and lost wages, not the willingness to pay to avoid possible symptoms due to pesticide exposure, which could be substantially higher.  These benefits are summarized in Table 2.



Table 2.  Acute Benefits from Revisions to the Worker Protection Standard

		Category

		Description

		Comments



		Avoided acute pesticide incidents

		· $5 – 11 million/year after adjustment for underreporting of pesticide incidents

· $1.2 – 2.8 million/year without adjustment

		· Cost of illness and reduced productivity 

· Accounts for underreporting 



		Qualitative Benefits

		· Willingness to pay to avoid acute effects of pesticide exposure beyond cost of treatment and loss of productivity

· Reduced latent effect of avoided acute pesticide exposure







Benefits from Reducing Chronic Exposure



EPA is not able to provide quantitative estimates of the benefits from reducing chronic exposure to pesticides, but there are well-documented associations between pesticide exposure and chronic health effects in the peer-reviewed literature.  Overall, the weight of evidence suggests that the proposed requirements will result in long term health benefits to the 2.3 million agricultural workers and pesticide handlers.  These benefits arise from reducing their daily risk of pesticide exposures but also reduced risk of chronic illness, resulting in a lower cost of healthcare, a healthier society and better quality of life.  Table 3 summarizes these benefits.

The difference between the estimated cost of the rule, $72.9 million per year, and the estimated benefits from avoiding acute incidents, $11.4 million per year, is $61.5 million per year.  EPA estimates that a reduction in the occurrence of six chronic diseases, ranging from asthma to cancer, by less than 0.8 percent within the farmworker community would be sufficient to generate total benefits equal to the cost of the rule, given estimates of willingness to pay to avoid representative diseases.  In general, farm families with exposure to pesticides show higher incidence rates of these diseases than similar populations with little or no chronic exposure to pesticides.  Thus, the slight decrease in incidence rates is a plausible outcome of revisions to the WPS, which include among other things improved worker safety training, better dissemination of information about pesticides used on-farm, and greater protection from inadvertent exposures such as spray drift or inadequate protective equipment.  While this approach of backing out the “break-even” value per farmworker does not answer the question of what the value of chronic risk reducations might actually be for the proposed rule, these results do frame what the unknown values would have to be in order for benefits to equal or exceed costs. The break-even approach poses the question: “Is the true per-household willingness to pay for the chronic risk reductions likely to be greater or less than the ‘break-even’ benefit levels?”





Table 3.  Chronic Benefits from Revisions to the Worker Protection Standard

		Category

		Description

		Comment



		Reduced effects of chronic pesticide exposure

		· Annual chronic benefits necessary to break-even $61.5 million

· Annual break-even WTP per-farmworker $27

· Annual risk reduction needed to achieve break-even point: less than 0.8% among farmworkers 

		'Break-even' analysis of non-hodgkins lymphoma, NHL, prostate cncer, parkinson’s disease, lung cancer, chronic bronchitis, and asthma



		Qualitative Benefits

		· Reduced chronic effects from lower chronic pesticide exposure to workers, handlers, and farmworker families

		







Many of the changes to current WPS requirements specifically mitigate the potential for workers to transport pesticide residues home to their families.  Thus, the proposed requirements are expected to reduce children’s exposure to pesticides.  The benefits of reduced exposure to children are also impossible to quantify, but they may be large.  At every lifestage, including the fetal stage, reducing exposure to pesticides could translate into fewer sick days, fewer days missed of school, improved capacity to learn, better education, and better long-term health.  There are benefits to parents and caregivers as well, because healthier families, means fewer missed workdays, and a better quality of life.
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EPA is proposing modifications to the Worker Protection Standard (WPS) rule, 40 CFR Part 170, to improve the protections for agricultural farm workers and pesticide handlers.  This document provides an analysis of the costs and the benefits of the proposed changes to the WPS to meet the requirements of Executive Order 12866 (Regulatory Planning and Review), Executive Order 13563 (Improving Regulation and Regulatory Review), and the Regulatory Flexibility Act as amended by the Small Businesses Regulatory Enforcement Fairness Act.  The document also discusses the costs and benefits of alternative options considered by EPA in the development of the proposal.



Pesticides are designed to be toxic and their use is inherently risky.  Between 2000 and 2009, an average of 2,170 occupational pesticide incidents was reported annually to the National Institute of Occupational Safety and Health, of which over 1,200 occurred on agricultural establishments covered by the WPS.  The true number of occupational accidents is likely to be significantly more due to lack of reporting.  Acute symptoms from overexposure to pesticides can range from mild skin irritation to more severe effects such as headaches, fatigue and dizziness, nausea, cramps and diarrhea, impaired vision, respiratory depression and loss of consciousness.  In rare cases, unintentional pesticide exposures result in death.  Occupational incidents are probably indicative of a larger number of cases where pesticide safety practices are not fully followed resulting in higher levels of pesticide exposure to agricultural workers and pesticide handlers, and possibly bystanders and non-target organisms, than envisioned in EPA risk assessments and risk management.  Even such minor errors are likely to lead to chronic exposure to pesticides, which is associated with long-term health issues that are potentially severe, including neurological diseases such as Parkinson’s and several forms of cancer.



Market Failure

 

Two kinds of ‘market’ failure may give rise to avoidable pesticide exposures:  asymmetric incomplete information and externalities.  The former implies that full information about the consequences of pesticide use is not available to the people who need it.  The latter implies that some of the consequences of pesticide use do not fall on the person making use decisions; this may result in unintended or undesirable amounts or kinds of use for a given pesticide that result in negative consequences for society and/or the environment.  If the market fails to provide incentives to develop and disseminate pesticide information or fails to provide incentives to avoid external effects, there may be a role for government intervention to protect workers and handlers from the hazards of excess pesticide exposure.



In conjunction with various non-regulatory programs, the WPS requirements are intended to reduce the risks of illness or injury to workers and handlers resulting from occupational exposure to pesticides on agricultural establishment.  Broadly speaking, the WPS provisions are meant to (1) inform farm workers and pesticide handlers about the hazards and risks from pesticides they use or to which they come into contact in the workplace, (2) protect workers and handlers from occupational exposure to pesticides and the potential adverse effects of pesticides, and (3) mitigate the potential adverse effects of unavoidable pesticide exposure, including accidents. Within these categories, EPA evaluated the costs and benefits of alternative requirements and is proposing a set of requirements that, in combination, are expected to achieve substantial benefits at minimum cost.



Costs and Benefits



EPA estimates the incremental cost of all proposed revisions to be between $61.9 and $72.4 million annually, using a three percent discount rate.  Using a seven percent discount rate, the rule is estimated to cost between $60.8 and $73.1 million per year.   These majority of the costs, $59.6 to $70.4 million per year, are almost entirely borne by farms, nurseries, and greenhouses that hire labor and use pesticides, which account for about 20 percent of all farms producing crops in the United States.  The approximately 2,800 commercial pesticide handling establishments, which are contracted to apply pesticides on farms, may see an incremental cost between $2.4 and $2.5 million $170 and $190 per year per firm.  Minor costs of less than $60 to $80 per year may be faced by fFamily farms, i.e., not hiring labor, that use pesticides may collectively bear costs of about $100,000 per yearand by self-employed commercial applicators, respectively.  TotalThese costs amount to an average expenditure of about $30 per year per farm worker.  Benefits, in terms of reduced exposure to pesticides, will accrue to a broader population and will likely exceed $75 million per year in terms of avoided costs associated with occupational pesticide incidents and with reductions in chronic diseases associated with occupational pesticide exposure.  Costs and benefits are summarized in Table 1.



Estimates of the total incremental costs are considered an upper bound, primarily because of the assumption that all requirements are applicable to all farms and farmworkers even though the WPS requirements largely apply to workers engaged in hand labor.  Much of U.S. agricultural labor is mechanized.  EPA includes 153,000 farms primarily engaged in livestock operations in this analysis.  Associated crop production is likely to include forage crops or field crops like grain and oilseeds that are highly mechanized.  Since they do not involve hand labor activities, employers and employees would not be covered by the field worker requirements of the WPS.  Only handler requirements would apply.  If the livestock operations are responsible only for handler requirements, the total incremental cost of the proposed revisions is around $51.2 to $58.8 million per year.



Costs



Key conclusions from the cost analysis are presented in Table 1.  Most of the impacts of the revisions to the WPS will be felt by the 395,000 U.S. farms that hire labor.  The cost to individual farms will depend on the number and type of employees employed.  EPA estimates that large farms, defined as those with more than $750,000 in sales and which average about 20 employees, will incur costs of $330 to $390 per year, on average, using a 3% discount rate.  Smaller operations that average two to three workers are estimated to incur costs between $125 and $150 per year, on average, which amounts to less than 0.1 percent of average annual revenue.  EPA, therefore, concludes that there will not be a significant impact on a substantial number of small entities as a result of the proposed rule.  Around 3,000 family farms may be impacted by the proposed standards for closed mixing and loading systems with annualized costs of less than $60 per year, although this figure masks the fact that some farms may choose to invest in new equipment.  Commercial pesticide handling establishments may incur costs of $170 to $190 per year.



Table 1.  Costs from Revisions to the Worker Protection Standard

		

		Farms Hiring Labor

		Family Farms

		Commercial Pesticide Handling Establishments



		Number Impacted

		395,000

		3,200

		2,800



		Annualized Cost

		$59.6 – 70.4 million

		$100,000

		$2.4 – 2.5 million



		Per-Establishment

		Large farms $350-410

Small farms $130-150

		$35

		$170-190



		Small Business Impacts

		No significant impact on a substantial number of small entities.

· The rule will affect over 300,000 small farms, nurseries, and greenhouses and several hundred small commercial entities that are contracted to apply pesticides.

· Impact less than 0.1% of the annual value of sales or revenues for the average small entity.



		Impact on Jobs

		The rule will have a negligible effect on jobs and employment.

· The marginal cost of a typical farmworker is expected to increase $5/year.

· The marginal cost for a more skilled pesticide handler is expected to increase by $60 per year, but this is less than 0.3 percent of the cost of a part-time employee.







The marginal increase in cost per field worker is estimated to be less than $5.00 per year, which would not be expected to have an impact on employment.  The marginal increase in cost per pesticide handler employed on a farm is estimated to be less than $60 per year, which represents about 0.25 percent of the total cost of a part-time employee, a marginal increase that would not be expected to have an impact on job availability.



Benefits



The benefits of the proposed rule accrue to agricultural workers, pesticide handlers and, indirectly, to their families.  For workers and handlers, the revised rule is expected to substantially reduce the potential for adverse health effects (acute and chronic) from occupational exposures to pesticides, and provide them with information and tools to reduce the transport of pesticide residues to their homes.  Self-employed pesticide handlers, including members of farm families who apply pesticides, will also benefit from reductions in pesticide exposures.



It is difficult to quantify a specific level of risk and project the risk reduction that will result from this rule, because workers and handlers are potentially exposed to such a wide range of pesticides with different toxicities and risks.  However, the proposed changes to the WPS are designed to reduce occupational exposure to all pesticides; EPA finds sufficient evidence in the peer-reviewed literature to suggest reducing pesticide exposure would result in a benefit to public health through reduced acute and chronic illness.   



Benefits from Avoiding Acute Occupational Incidents



Given reported cases, EPA estimates that up to 56 percent of pesticide incidents where the WPS applies would have been prevented by the rule.  The value of avoided medical and productivity losses of this reduction in incidents is estimated to be between $1.2 million and $2.8 million annually, based on the number of reported cases.  However, this estimate is biased downward by an unknown, but potentially significant degree.  First, pesticide incidents, like many illnesses and accidents, are underreported because sufferers may not seek medical care, cases may not be correctly diagnosed, and correctly diagnosed cases may not be filed to the central reporting database.  The effect of underreporting can be significant.  If we assume only 25% of poisonings are reported and adjust the benefits to account for this level of under-reporting then the high-end estimate for the benefits of the rule would be about $11.4 million/year.  If only 25% of poisonings are reported (within the range of estimates in the literature), the quantifiable benefits of the rule would be about $11.3 million annually.  Second, our approach only measures avoided medical costs and lost wages, not the willingness to pay to avoid possible symptoms due to pesticide exposure, which could be substantially higher.  These benefits are summarized in Table 2.



Table 2.  Acute Benefits from Revisions to the Worker Protection Standard

		Category

		Description

		Comments



		Avoided acute pesticide incidents

		· $105 – 115 million/year after adjustment for underreporting of pesticide incidents

· $1.2 – 2.8 million/year without adjustment

		· Cost of illness and reduced productivity 

· Accounts for underreporting Cost of illness and reduced productivity

· Accounts for underreporting



		Qualitative Benefits

		· Willingness to pay to avoid acute effects of pesticide exposure beyond cost of treatment and loss of productivity

· Reduced latent effect of avoided acute pesticide exposure







Benefits from Reducing Chronic Exposure



EPA is not able to provide quantitative estimates of the benefits from reducing chronic exposure to pesticides, but there are well-documented associations between pesticide exposure and chronic health effects in the peer-reviewed literature.  Overall, the weight of evidence suggests that the proposed requirements will result in long term health benefits to the 2.3 million agricultural workers and pesticide handlers.  These benefits arise from reducing their daily risk of pesticide exposures but also reduced risk of chronic illness, resulting in a lower cost of healthcare, a healthier society and better quality of life.  Table 3 summarizes these benefits.



Benefits from Reducing Chronic Exposure



The difference between the estimated cost of the rule, $752.19 million per year, and the estimated benefits from avoiding acute incidents, $11.4 million per year, is $631.75 million per year.  EPA estimates that a reduction in the occurrence of six chronic diseases, ranging from asthma to cancer, by only less than 0.8 percent within the farmworker community would be sufficient to generate total benefits equal to the cost of the rule, given estimates of willingness to pay to avoid representative diseases.  In general, farm families with exposure to pesticides show higher incidence rates of these diseases than similar populations with little or no chronic exposure to pesticides.  Thus, the slight decrease in incidence rates is a plausible outcome of revisions to the WPS, which include among other things improved worker safety training, better dissemination of information about pesticides used on-farm, and greater protection from inadvertent exposures such as spray drift or inadequate protective equipment.  While this approach of backing out the “break-even” value per farmworker does not answer the question of what the value of chronic risk reducations might actually be for the proposed rule, these results do frame what the unknown values would have to be in order for benefits to equal or exceed costs. The break-even approach poses the question: “Is the true per-household willingness to pay for the chronic risk reductions likely to be greater or less than the ‘break-even’ benefit levels?”





Table 3.  Chronic Benefits from Revisions to the Worker Protection Standard

		Category

		Description

		Comment



		Reduced effects of chronic pesticide exposure

		· Annual chronic benefits necessary to break-even $631.75 million

· Annual break-even WTP per-farmworker $287

· Annual risk reduction needed to achieve break-even point: less than  0.8% among farmworkers 

		'Break-even' analysis of non-hodgkins lymphoma, NHL, prostate cncer, parkinson’s disease, lung cancer, chronic bronchitis, and asthma



		Qualitative Benefits

		· Reduced chronic effects from lower chronic pesticide exposure to workers, handlers, and farmworker families

		



		Monetized Costs

		$62 – 72 million/year

		



		Small Business Impacts

		No significant impact on a substantial number of small entities.

· The rule will affect over 300,000 small farms, nurseries, and greenhouses and several hundred small commercial entities that are contracted to apply pesticides.

· Impact less than 0.1% of the annual value of sales or revenues for the average small entity.

		



		Impact on Jobs

		The rule will have a negligible effect on jobs and employment.

· The marginal cost of a typical farmworker is expected to increase $5/year.

· The marginal cost for a more skilled pesticide handler is expected to increase by $60 per year, but this is less than 0.3 percent of the cost of a part-time employee.

		







Many of the changes to current WPS requirements specifically mitigate the potential for workers to transport pesticide residues home to their families.  Thus, the proposed requirements are expected to reduce children’s exposure to pesticides.  The benefits of reduced exposure to children are also impossible to quantify, but they may be large.  At every lifestage, including the fetal stage, reducing exposure to pesticides could translate into fewer sick days, fewer days missed of school, improved capacity to learn, better education, and better long-term health.  There are benefits to parents and caregivers as well, because healthier families, means fewer missed workdays, and a better quality of life.
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